Identification of the insulin receptor tyrosine residues undergoing insulin-stimulated phosphorylation in intact rat hepatoma cells.
Tyr(P)-containing proteins were purified from extracts of insulin-treated rat hepatoma cells (H4-II-E-C3) by antiphosphotyrosine immunoaffinity chromatography. Two major insulin-stimulated, Tyr(P) proteins were recovered: an Mr 95,000 protein (identified as the insulin receptor beta subunit by its immunoprecipitation by a patient-derived anti-insulin receptor serum and several anti-insulin receptor (peptide) antisera) and an Mr 180,000 protein (which was unreactive with all anti-insulin receptor antibodies). After purification and tryptic digestion of the Mr 95,000 protein, tryptic peptides containing Tyr(P) were purified by sequential antiphosphotyrosine immunoaffinity, reversed-phase, anion-exchange chromatography. The partial amino acid sequence obtained by gas- and solid-phase Edman degradation was compared to the amino acid sequence of the intracellular extension of the rat insulin receptor deduced from the genomic sequence. Approximately 80% of all beta subunit [32P]Tyr(P) resides on two tryptic peptides: 50-60% of [32P]Tyr(P) is found on the tryptic peptide Asp-Ile-Tyr-Glu-Thr-Asp-Tyr-Tyr-Arg from the tyrosine kinase domain, which is recovered mainly as the double phosphorylated species (predominantly in the form with Tyr(P) at residues 3 and 7 from the amino terminus; the remainder with Tyr(P) at residues 3 and 8), with 10-15% as the triple phosphorylated species. A second tryptic peptide is located near the carboxyl terminus, contains 2 tyrosines, and has the sequence, Thr-Tyr-Asp-Glu-His-Ile-Pro-Tyr-Thr-; this contains 20-30% of beta subunit [32P]Tyr(P) and is identified primarily in a double phosphorylated form. Approximately 10% of beta subunit [32P]Tyr(P) resides on an unidentified tryptic peptide of Mr 4,000-5,000. The insulin-stimulated tyrosine phosphorylation of the insulin receptor in intact rat hepatoma cells thus involves at least 6 of the 13 tyrosine residues located on the beta subunit intracellular extension. These tyrosines are clustered in several domains in a distribution virtually identical to that previously found for partially purified human insulin receptor autophosphorylated in vitro in the presence of insulin. This multisite regulatory tyrosine phosphorylation is the initial intracellular event in insulin action.